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(57)Abstract: 

PURPOSE: To easily produce a high strength and high conductivity copper alloy by casting Cu with which specific amounts of 
Ag are blended, performing rapid cooling, and then carrying out cold working while applying specific multiplex heat treatment in 
vacuum or in an inert gas atmosphere. 

CONSTITUTION: Ag is blended with Cu by 4-32atomic% and the resulting mixture is refined in vacuum or in an inert gas 
atmosphere, cast, and cooled rapidly, by which primary-crystal Cu and an eutectic phase of Cu and Ag are crystallized finely and 
uniformly. Subsequently, the resulting alloy is cold-worked to stretch the primary-crystal Cu and the eutectic phase into filament 
state. Moreover, cold working is done while applying, in the course of this working, multiplex heat treatment in vacuum or in an 
inert gas atmosphere under the conditions of 300-500°C and 0.5-40hr. By this heat treatment, Ag and Cu existing in the form of 
solid solution in the primary crystal and the eutectic phase are uniformly precipitated. By this method, the high purity Cu-Ag 
alloy having a characteristic of high conductivity can be obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** sn ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture method of of the high intensity and the quantity conductivity copper alloy which it quenches, is 
subsequently in the middle of processing, and is characterized by cold- working giving a multiplex heat treatment in vacuum 
atmosphere or inert gas atmosphere on the temperature of 300-500 degrees C, and the conditions of 0.5 - 40 hours after blending 
4-32at%Ag with Cu and casting it. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Industrial Application] This invention relates to the manufacture method of high intensity and a quantity conductivity copper 
alloy, the magnet it has a magnet, and high intensity and the property of high conductivity with difficult for this invention making 
it compatible in more detail - it is related with the manufacture method of a useful new copper alloy at a conductor, IC leadframe, 
etc. 

[Description of the Prior Art] It has high intensity conventionally and development of the material which is moreover also high 
conductivity was strongly demanded in the wide range field. When it, that is, the conductivity and intensity of the alloy generally 
used as an electrical conducting material are in a reverse inclination and intensity is raised, they are because conductivity is low 
and a bird clapper is not avoided. For this reason, Ag addition had to be extremely lessened with 0.5 - 1% just because it thought 
conductivity as important also in the case of the common Cu-Ag alloy as an electrical conducting material. Therefore, 
improvement in on the strength by processing was not able to be desired. As a means for canceling such a fault, it is used in many 
cases into a primary-phase Cu phase, with Ag or heat treatment not performed which aimed at the deposit although it was 
possible to dissolve Cu and Ag in a eutectic phase. For this reason, high intensity and the property of high conductivity can still be 
easily incompatible. However, even if it passes a high current to conductor material, such as a long pulse magnet which generates 
a strong magnetic field, and a water-cooled copper magnet, and reinforcement and stabilizing material of a superconductivity wire 
rod further, the property of high conductivity with little generation of heat is required of them as the intensity which can resist the 
strong electromagnetic force generated by the strong magnetic field, and the need is increasing to them further in recent years, 
moreover, also in the field of electronic industry, about the leadframe of IC circuit, since it corresponds to a rapid electronics 
innovation, the appearance which is the electrical conducting material which is high conductivity as much as possible, and is also 
high intensity is demanded strongly However, the actual condition is that material which is compatible and may fulfill these 
properties is not yet realized, this invention offers the new charge of an alloy which cancels the fault of the conventional 
technology as above, is high intensity and moreover also has the property of high conductivity, and its manufacture method - it 
aims at things This invention aims still more detailed at offering the manufacturing method of the completely new Cu-Ag alloy of 
high intensity and quantity conductivity which is not in the former. 

[Means for Solving the Problem] The manufacture method of of the high intensity and the quantity conductivity copper alloy 
characterized by p erforming ^ojd wnrVinp, qnenrhin^ it gnH ffivinp a multiplex heat treatment subseq uently after this invention 
blends 4-32at%A g with r.n and msts it nfl what solv es the above-mentioned technical problem is offered. That is, by adding ^ 
^32at%Ap to CX a primary ph ase Cu an d the eutect ic phasft nf r " ^nrLA.g-are_ made to crystallize uniformly and minutely, and it 
quenche s after castin g. and it is performing cold working subsequen tly a pri mary ph as e Cu and a eutectic phase are extended in 
the shape of a filament, and this i nvention is completed based on new knowledge that the intensity of an Cu-Ag alloy rises 
remarkably. And this invention is giving a multiplex heat treatment in the middle of processing, deposits Ag and (Ju which are 
dissolving ji a primary phase and a eutectic phase, and makes it possible to also raise conductivity with intensity. In the copper 
alloy of this invention, the addition of Ag (silver) is limitation-like. By Ag addition not more than 4at%, crystallization of a 
eutectic phase becomes uneven to Cu, and it is economically [ processing becomes difficult and ] disadvantageous at more than 
32at% conversely. For this reason, the addition of Ag is made into 4 - 32at%. Of course, even if the element of other type is 
recognizing impure amount-of-resources existence, there is no inconvenience in any way. Although it can manufacture by 
quenching after casting and perforrning cold working as described above, if homogenization or a solution treatment is performed, 
processing becomes very difficult by grain growth, and this Cu-Ag alloy will be in the middle of processing, and will produce a 
crack. Moreover, it is ineffective even if it heat-treats before processing. On the other hand, when perforrning heat treatment, 
especially a multiplex heat treatment in the middle of processing, remarkable improvement in intensity a nd conductivity i s 
achieved. For this reason, in the manufacturing method of this invention, i n the middle or cold wortong, it is 3 00 -5UU degrees C in 
temp erature, and a multiplex heat treatment is carnea out lo the bottom ot vacuum atmosphere or inert gas atmosphere under 

"c onditions of heat treatment time 0.5-40 hours. Hereafter, a n example is shown and this invention is explained in more detail. 

"[Example] Ag set to Cu from various kinds of rates of the range of 1 - 32at% was added, and it quenched, after ingoting and 
casting in a vacuum or inert gas atmosphere. Subsequently, the grooved roll between the colds and swaging performed wir e 
drawing after surface grinding. In 40% nf rates of rolling and 70% heat treatment of 1 - 5 hnnrs was performed in the middle of 
prorenninr at 100-^00 rifrfTftfig-^ Wire drawing was succeedingly performed after heat treatment, and the tension test in a room 
t emperature was performed in the_predetermined path, and conduct ivity_was also measur ed. Drawing 1 of the appended draw ing 
shows the change of intensity and conductivity tn addition at the time of processing it to 99.4% of rates of rolling. Tensile 
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strength increases as Ag addition increases. On the other hand, the rate is small although conductivity decreases conversely. 
Moreover, drawing 2 shows the change of a degree of hardness to the rate of rolling of a Cu-12at%Ag alloy. T he curve in drawin g 
[I] sh ows what performed 450 degr ees C and heat treatment of 1 hour for non-heat-treating material before processing again. The 
curve]!!] shows that to which the curve~rilll performe d 450 ** and heat treatment of 1 hour for what performed 450 degrees C 
flnr_ heat treatment of I hour at 4U% ot rates or roiling in" the middle of processing in 40% of rates of rolling, and 70%. As 
compared with non-heat-treating material and the thing which heat-treated before processing, although heat-treated in the middle 
of processing, it turns out that a degree of hardness is high. Drawing 3 shows the effect of heat treatment exerted on various 
intensity and conductivity of an alloy of Ag concentration. That to which ** mark in drawing heat-treated before non-heat-treating 
material and processing, the thing which heat-treated - mark at 40% of rates of rolling in the middle of processing, and O mark 
show what was heat-treated at 40% of rates of rolling, and 70% in the middle of processing. The method of this invention that 
heat-treats in the middle of processing shows that the intensity and the conductivity of an alloy improve greatly. Moreover, it also 
turns out that a wide range property can be acquired with Ag concentration of an alloy, and the combination of a 
thermomechanical treatment. Table 1 shows an actual measurement further again about the effect of heat treatment exerted on the 
intensity and the conductivity of a Cu-16at%Ag alloy. By changing heat treatment conditions bv this shows that intensity and 
conductivity change sharply. It i s checked by the method of this invention that the copper alloy of high intensity and quantity 
conductivity is obtained so that clearly from many above results. If it observes about an organization, it will be checked by cold 
drawing processing that a primary phase and a eutectic phase are extended in the shape of a filament. 
[Table 1] 
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[Effect of the Invention] As explained in detail above, the Cu-Ag alloy which reconciled the two properties of intensity and 
conductivity and raised them by this invention is realized. This alloy can be used for the conductor material which needs the high 
intensity and the quantity conductivity properties of having aimed at generating of a strong magnetic field, such as a long pulse 
magnet and a water-cooled copper magnet, and can generate a strong magnetic field with moreover more few power. Moreover, 
since intensity is high when using as reinforcement and stabilizing material of a superconductivity wire rod, there is an advantage 
which can lessen reinforcing materials. Also in an electronic industrial field, it is still more nearly usable as a material for 
leadframes of IC circuit taking advantage of an above-mentioned property. Moreover, since a wide range property can be 
acquired with the combination of a thermomechanical treatment, the intensity and the conductivity which were applied to the use 
can be chosen. The dissolution and processing are still easier, and it is easy to enlarge, and also has the advantage that the 
conventional manufacturing facility and application of a manufacturing technology are possible. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the correlation diagram having shown change of the intensity and the conductivity to Ag addition in the alloy of 
this invention. 

[Drawing 2] It is the correlation diagram having shown the change of a degree of hardness to the rate of rolling. 

Prawing 3] It is the correlation diagram having shown the effect of heat treatment exerted on various intensity and conductivity 

of an alloy of Ag concentration. 



[Drawing 1] 
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[Drawing 3] 
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conductivity copper alloy by casting Cu with which 
specific amounts of Ag are blended, performing rapid 
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applying specific multiplex heat treatment in vacuum or 
in an inert gas atmosphere. 
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and the resulting mixture is refined in vacuum or in an 
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primary -crystal Cu and an eutectic phase of Cu and Ag 



are crystallized finely and uniformly. Subsequently, the 
resulting alloy is cold-worked to stretch the 
primary-crystal Cu and the eutectic phase into filament 
state. Moreover, cold working is done while applying, in 
the course of this working, multiplex heat treatment in 
vacuum or in an inert gas atmosphere under the 
conditions of 300-500°C and 0.5-40hr. By this heat 
treatment, Ag and Cu existing in the form of solid 
solution in the primary crystal and the eutectic phase 
are uniformly precipitated. By this method, the high 
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